Ambient air is a complex mixture containing a variety of substances, some of which are known to be carcinogentic. To develop a homogeneous approach for regulating the imission of these compounds, their individual carcinogenic potential needs to be placed on a comparable scale. The unit risk may be considered as an appropriate measure that condensates dose-response analyses of epidemiologic data into a single, easily interpretable estimate. Given the information on the carcinogenic potency of single compounds, more information on the occurrence of the components and the relation of emissions to specific emittents needs to be considered. In Germany, an approach has been developed that combines different assumptions on complex mixtures for the regulation of the overall risk. This paper outlines some of the principal aspects of the underlying concepts. Environ Health Perspect 102(Suppl 4): 183-185 (1994).
Introduction
Following cardiovascular diseases, cancers represent the second largest group of causes of death in most developed countries. Lung cancer occurs most frequently in males. The causation of lung cancer by tobacco smoke has clearly been demonstrated. There are also some occupational exposures that are associated with lung cancer risk.
Whether air pollution contributes to the occurrence of lung cancer is a matter of wide debate. Ambient air in urban or industrialized areas can be contaminated by chemicals, some of which are definitely known to be carcinogenic. These substances also may affect a limited amount of the ambient air in rural areas.
Many data from descriptive epidemiology demonstrate an increased lung cancer risk in urban and industrialized areas as compared to more rural areas. Frequently those differences have been explained by differences in air pollution; however, such correlations also might have other explanations and cannot represent final conclusive evidence. Therefore, analytic epidemiological studies (cohort studies or case-control studies) are required to clarify whether there is an increased risk of developing lung cancers for individuals with more exposure to air pollution.
Although estimates about the proportion of cancers attributable to air pollution generally are in a very low order of magnitude (1), the quality of ambient air is a matter of immediate public concern. Therefore, regulations to control emissions or immissions are therefore called for frequently. In order to proceed in such debates on reasonably solid scientific grounds, the following levels of information need to be accumulated: a) qualitative assessment determining whether air pollution represents a cancer risk, b) which individual agents present in air pollution contribute to this and to what extent, and c) which reduction in risk could be expected due to the reduction of exposure to certain substances.
Substances that are known to be carcinogenic and occur in ambient air are arsenic, asbestos, benzene, cadmium, particulate diesel exhaust, and polycyclic aromatic hydrocarbons. However, environmental measurements of such substances in large detail available over a longer period of time and for a larger geographical area are available rarely. More frequently, measurements of sulfur dioxide (SO 2 ) and total suspended particles have been used as indicator measurements for immissions. These have been used in some epidemiological studies to quantify individuals' exposure to air pollution.
In a case-control study in Cracow, Poland, an independent effect of air pollution on lung cancer risk and the effect of smoking and occupational exposures were demonstrated. Cracow has strong air pollution, and SO2 concentrations of above 100 mg/mr3 and total suspended particulate concentrations of about 150 mg/m3 are common (2) .
In a similar case-control study on lung cancer in China (3), benzo[a]pyrene was used to represent exposure to air pollution. Self-estimated high exposure to air pollution was associated with a 2.5-fold risk. The benzo[a]pyrene concentration in months with high exposure rose to 60 3 ng/m . Thus, considering whether air pollution does represent an additional lung cancer risk seems justified. In order to approach the other two questions in relation to the regulation of air pollution, epidemiological studies conducted in environments with higher exposure such as occupational settings need to be explored and quantitative risk estimates need to be derived. These then have to be combined to represent a coherent regulatory approach.
Risk Potential of Single Components
Ambient air is a complex mixture containing a variety of substances, some of which are known to be carcinogenic. In order to develop a homogenous approach for regulating the immission of these compounds, their carcinogenic potential needs to be placed on a comparable scale. This requires a number of assumptions whose impact on the outcome must be considered.
Epidemiologic data should be used to derive measures of carcinogenic potency that will be applied to human populations. This would help eliminate any uncertain steps of interspecies extrapolation. However, the low availability of appropriate epidemiologic data may be a severe limiting factor. 
